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$\prime$ ’ $t$ $r$
$r=q_{2}-q_{1}$
2 $M$ $m=m_{2}-m_{1}$ $m_{\infty}$









1 $m_{1}$ $m_{2}$ $v$ $v$
$t\sim O$ ( 2)
$L= \frac{1}{2}m_{1}\dot{q}_{1^{2}}+\frac{1}{2}m_{2}\dot{q}_{2^{2}}-\frac{g}{2}sech^{2}r$ (4)
$M=m_{1}+m_{2},$







3 $a>1$ $g>0$ ( ) $\acute{}$
$r=\sinh^{-1}(\sqrt{a-1}\cosh 2vt)$ (7)





































$m_{1}arrow\mu_{1},$ $m_{2}arrow\mu_{2}$ as $tarrow-\infty,$

















$U(r)$ $m_{1}$ $m_{2}$ $M$
$m$




































$r$ (7), (8), (9) $\dot{r}$ (24) $2vt$
( ) $r$ 3
$U(r)= \frac{g_{1}}{2}$sec$h^{2}r+\frac{g_{2}}{4}$sec$h^{4}r$ (26)
sec$h^{}$ sec$h^{}$ ( ) $g_{1}$ $g_{2}$
$g_{1}=(M- \frac{2m_{\infty}^{2}}{M})av^{2}, g_{2}=3\frac{m_{\infty}^{2}}{M}a^{2}v^{2}$ (27)
234
$g_{2}$










$Q= \frac{-m_{\infty}}{2M}\{\sqrt{a}\tanh^{-1}\frac{\tanh 2vt}{\sqrt{a}}+\frac{\sqrt{a-1}\sinh 2vt}{\sqrt{1+(a-1)\cosh^{2}2vt}}\sinh^{-1}(\sqrt{a-1}\cosh2vt)\}$ , (28)
$a<1$
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